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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I )M Responsive to communication(s) filed on 17 February 2004 . 
2a)l3 This action is FINAL. 2b)n This action is non-final. 

3) \3 Since this application is in condition for allowance except for fomnal matters, prosecution as to the nnerits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
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5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-11. 13-40 is/are rejected. 

7) n Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 8-11, 13, 15-21, 27-29 ai*e rejected under 35 U.S.C. 103(a) as being unpatentable 
over Huang (US 6,171,940) and Hasegawa et al. (US 6,452,274). 

Huang describes a method for fonning a semiconductor device comprising: providing a 
substrate structure; forming an organic layer with low dielectric constant over the substrate; 
depositing a dielectric layer, SiON, over the organic layer; providing a patterned photoresist 
(claimed organic photoresist: please see cited art below) over the dielectric layer; etching the 
dielectric layer with dry etch (claimed first plasma etching) until apertures are foraied in the 
dielectric layer; etching the organic layer using an anisotropic etching (claimed second plasma 
etching) until apertures are formed in the organic layer (col. 2, line 47-coL 3, line 17). Unlike 
claimed invention, Huang doesn't describe the organic low dielectric layer is formed by CVD 
and comprising carbon and hydrogen. Hasegawa describes a method for forming an organic low 
dielectric layer by PECVD and using material such as fluorinated ethylene propylene. This 
would form an organic layer comprising carbon and hydrogen (col 3, line 20, 48; col. 8, line 65- 
col. 9, line 11). It would have been obvious for one skill in the art to form the organic low 
dielectric layer in light of Hasegawa because Hasegawa ftirther teaches method that is silent in 
Huang to form an organic low dielectric layer with a reasonable expectation of success. 
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Referring to claim 13, using propylene gas would be obvious since Hasegawa also 
describe using PECVD system for deposition (col. 9, line 8). 

Referring to claim 15, 16, Hasegawa describes the etching gas for the organic layer 

comprising 02 (col. 10, line 16, 17). 

Referring to claim 21, Huang describes the substrate structure being etched comprising 

polysilicon (claimed silicon layer). 

Referring to claim 18, Huang further describes removing the organic layer after the 
substrate structure is etched (col 3, line 39-44). Referring to claims 19 and 28, Hasegawa 
further teaches gases that remove the organic layer comprises 02 (col. 10, line 16, 17). 

Referring to claims 10 and 1 1, Hasegawa describes etching the dielectric layer, including 
silicon oxide, silicon oxynitride, using fluorocarbon-containing species (col. 9, line 59-col. 10, 
line 25). 

3. Claims 22-24 are rejected Under 35 U.S.C. 103(a) as being unpatentable over Huang and 
Hasegawa as appHed to claim 21 above, and further in view of Tsai et al. (US 6,083,815). 

Referring to claim 22-24, Huang describes the substrate structure comprising a sihcon 
substrate (claimed single crystal silicon), an oxide layer over the silicon substrate, a doped 
polysilicon over the oxide layer (col. 2,line 47-60). Prior art of Huang and Hasegawa doesn't 
describe the substrate further comprising a native oxide layer over the doped polysilicon layer 
and etching the native oxide and the doped polysilicon layer using 2 etching plasma that 
comprises a halogen containing species. Tsai describes a same method for etching a substrate to 
form a gate stack in which the doped polysilicon layer includes a native oxide and etching the 
native oxide and the doped polysilicon layer using 2 etching plasma processes that comprise 
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halogen containing species to fonn a gate stack (col. 6, line 3-15, col. 7, line 1-6, 38-52). It 
would have been obvious for one skill in the art at the time of the invention to etch the 
polysilicon in light of Tsai further describes specific gases to etch the polysilicon and its native 
oxide with a reasonable expectation of success. 

4. Claims 25, 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huang and 
Hasegawa as appHed to claim 21 above, and fiirther in view of Lou (US 6,200,881). 

Referring to claims 25 and 26, applied prior art of Huang and Hasegawa doesn't describe 
the substrate further comprising a single crystal silicon layer (will be referred as silicon layer), an 
oxide layer over the silicon layer, and a silicon nitride layer over the oxide layer wherein the 
silicon, oxide, and nitride layer are etched by one or more plasma etching steps comprising 
oxygen and halogen containing species. Lou describes a method for etching a substrate which 
comprising a silicon layer, an oxide layer over the silicon layer, and a silicon nitride layer over 
the oxide layer, wherein the silicon, oxide, and nitride layer are etched by one or more plasma 
etching steps comprising oxygen and halogen containing species (col. 3, line 50-col. 4, line 15). 
It would have been obvious for one skill in the art to modify the substrate of combined method 
above in light of Lou because depending on the type of substrate structure being made, shallow 
trench isolation can be formed by Lou's method. 

5. Claims 30, 31, 33, 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Huang and Hasegawa, and fiirther in view of Chapman (US 5,976,769). 

Applied prior art of Huang and Hasegawa doesn't describe etching portions of the 
organic layer to reduce the width of the organic layer. However, Huang teaches of reducing the 
photoresist width so that the width of the organic layer can also be smaller (col. 3, line 7-15). 
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Chapman describes a method for providing sublithographic patterns wherein the exposed 
sidewalls of the organic layer is etched such that the width of the organic layer is reduced at the 
substrate using etching technique including plasma etch (figure 8a-8d; col. 5, hne 15-col. 6, line 
7). It would have been obvious for one skill in the art at the time of the invention to modify 
applied prior art method in Ught of Chapman's method of etching the exposed sidewalls of the 
organic layer because Chapman shows that it is also provide the same result as reducing the 
photoresist (third embodiment) and it would provides a smaller linewidth than using 
conventional lithographic process and a smaller hnewidth would be desired in fabrication of 
semiconductor circuits with high device density according to Chapman (col. 1, line 10-40). 
6. Claims 14, 32, 35-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Huang/Hasegawa or Huang/Hasegawa/Chapman as appUed to claims 8, 17, 27, 30 above, and 
further in view of Cheng et al. (US 5,873,984). 

Unlike claimed invention, appHed prior art of Huang/Hasegawa or 
Huang/Hasegawa/Chapman doesn't describe the organic layer has 70-80 % of carbon, 10-20% 
hydrogen, and 5-15 % of nitrogen. Cheng describes a method for forming an organic layer 
(amorphous carbon layer) having carbon, hydrogen, and nitrogen, where in the ratio of nitrogen 
and hydrogen is from 0.5-1.0 (col. 2, line 26, 27, col. 5, Une 5, 6). It would have been obvious to 
one skill in the art in light of Cheng to add nitrogen because Cheng teaches that the resultant 
nitrogen and hydrogen improved characteristics in both mechanical property and tribological 
performance of the organic layer (col. 2, line 18-35). Furthermore he also the teaches to 
determine the ratio of the chemicals in the organic layer through routine experimentation because 
he shows that the chemical concentration is result-effective variable as he tests different ratios of 
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the nitrogen and hydrogen through test runs so that optimum ratio can be obtain to provide 
optimum result (col. 5, line 3-6) wherein the nitrogen and hydrogen concentration are similar. 

Response to Arguments 

1. Applicant's arguments filed 2/17/04 have been fully considered but they are not 
persuasive. 

Referring to applicant's argument (arguments A-E) that one skill in the art would not be 
motivated to substitute an interlayer insulating material from a multiplayer interconnect structure 
disclosed in Hasegawa into a masking structure like that of Huang is found unpersuasive because 
there is no substitution of the organic layer in Huang for the layer in Hasegawa but the teaching 
of using low dielectric constant organic layer from Huang would also includes the organic layer 
taught from Hasegawa since Hasegawa teaches an organic low k dielectric layer. Also a material 
such as an organic dielectric layer can be used for rnulti purposes. As shown by Huang, at the 
time of the invention, there is not necessary a particular organic layer used by Huang. He 
describes using a low dielectric constant (or low k) organic layer. Therefore, at the time of the 
invention, my low k organic layer including the layer from Hasegawa can be used in his method 
with a reasonable expectation of success. 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Conclusion 

8. TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a fu-st reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DuyVu n Deo whose telephone number is 703-305-0515. 



DVD 

4/7/04 



